Certain elliptic equations of higher order are studied and a sufficient condition is given that every solution is oscillatory in an exterior domain. The principal tool is an averaging technique which enables one to reduce the n-dimensional problem to a one-dimensional problem.
Oscillation theory for higher order elhptic equations of the form A • • • + a m u = 0 (A is the Laplacian in R n ) has been investigated by numerous authors. We refer the reader to [1, 4] for n = 3, and to [3, 9] for n ~£ 2. In the case where n = 3, Gorowski [5] 
i,i=i
We are concerned with the oscillatory behaviour of solutions of the elliptic equation
x e Q, where fi is an exterior domain of R n (n ^ 2), that is 17 contains the complement of some n-ball in R n . As usual, x = (zj, X2, •.., x n ) denotes a point of R n . It is assumed that the coefficients a.j (j = 1, 2, ..., m) are real constants, L is the linear elliptic operator with constant coefficients j,k=l °w here oyt = Ofcj and (ojt) is positive definite, and L is the fcth iterate of L (i = l, 2, . . . , m ) .
The purpose of this paper is to present sufficient conditions for all solutions of (1) to be oscillatory in Q. Our method is an adaptation of that used in [3] . where (Ajk) denotes the inverse matrix of (a ; -j.). There is an ri > 0 such that {x £ R n : p(x) > ri} C R n (r 0 ). Associated with every function u G C(fi), we define the
where <r n denotes the surface area of the unit sphere in R n and S r -{x £ R n :
wrhere Z is given by (2) .
PROOF: It is easy to see that *(V/))(>i,-j ! )(Vp) = 1. Hence, the conclusion follows from a result of Sulelmanov [8] (see also [12 
REMARK 2. In view of Lemma 1, we obtain
Hence, we can extend the results of Naito and Yoshida [7] to the more general elliptic equation where L is given by (2). REMARK 3. If u € C 2m (fi) and u satisfies (1), then u is analytic in fl (see [6, p.178] ). Hence, the set of zeros of a nontrivial solution of (1) does not have interior points. REMARK 4. Our theorem generalises a result of Gorowski [5, Theorem 3] . If L = A, our results reduce to the results of [1, 4] for n = 3, and to the results of [3, 9] for
